Abstract: Access to and adequacy of credit financing is extremely important to
INTRODUCTION
Agriculture is an important sector in the economy of many countries. It contributes to the economic development since it provides raw materials to the manufacturing sector, generates employment in rural areas and promotes exports. A strong and efficient farming sector enables a country to feed its growing population, earn foreign exchange, generate employment and provide raw materials for expanding industries (Ogen 2007) .To use better inputs and to implement new technologies, farmers require finances which come either from their own savings or from obtaining loans (Iqbal et al, 2003) .
Turkish agricultural sector enjoys unique characteristics such as a suitable climate, fertile soil and production diversity, ultimately leading to its self-sufficiency. On the other hand, it has also faced such problems as small size of farms, inadequate use of modern agricultural technologies and a variety of risks -ecological, economic, regulatory, social, and marketing among others. The potentials and challenges encountered by farmers have further enhanced their need for credit over time. In response, agricultural and commercial banks, cooperatives, and some local institutions have entered into the agricultural credit market. For many years, agriculture sector has been financed solely by the Agricultural Bank, founded in 1863, and the Turkish Agricultural Credit Cooperatives which conducted its activities under the directorship of Agricultural Bank for a long time. The share of Agricultural Bank in agricultural lending market, however, has in fact dropped to around 60% in spite of its monopoly in the disbursement of subsidized loans and agricultural subsidies (Yildiz and Kocoglu 2015) . That is to say, while the total agri-loans disbursed by Agricultural Bank increased from 22 to 39 billion Turkish Lira (TL) during 2012-2015 period, the decline in their relative share of the total agri-loans resulted from the growth in agricultural portfolios of private banks from 10 to 19 billion TL during the same period (BBDK 2015) .
Sustainability and profitability of farming are greatly affected by increased agricultural credit usage. That is why satisfaction with the level and terms of credit offerings are so highly important to both credit institutions and farmers. Aggelopoulos et al, (2009) analyzed farmers' satisfaction with agricultural credit, using Principal Axes Factor analysis. They identified the following ordered-factors as significant: financial terms of credit and costs, facilities and equipment, personal services linked to the terms of lending, and particular properties of agricultural credit. Etonihu et al, (2013) observed that education, distance to sources of credit and types of credit source were significant factors affecting farmers' access to agricultural credit. Ijioma and Osondu (2015) reported that the revealed age, household size, membership in cooperative societies, marital status, education level, and farm size were the significant predictors of the amount of agricultural credit acquired by farmers.
In this study, we sought to identify factors that determine satisfaction of Turkish farmers related to agricultural credits offered. To our knowledge, this is the first study of its type focused on Turkish farmers thus making its findings of vital importance to governmental agencies and private organizations in Turkey involved in the agricultural sector. The rest of this paper is organized as follows. The section on Material and methods provides details on sources of data for this study, selected characteristics of the respondents, and the statistical procedures used in the analysis of the collected data. The major findings of this study are described in data analysis and results and the conclusions and few areas for further research are outlined in conclusion and direction for the future.
MATERIAL AND METHODS

A. Data Collection and Descriptive Statistics
In the absence of farm level credit usage information, we conducted a primary, cross sectional, survey questionnaire research method to learn about farmers' use and attitude towards agricultural credit in Turkey. Data were obtained from 550 farmers in Antalya, Konya, Ankara, Karaman and Eskisehir regions during June to August, 2015. Many production systems such as field crops, greenhouse and orchard, vegetable and animal production were used in the regions selected. Farmers were randomly selected and equally distributed across these five provinces. The selected sample is representative of the Turkish farming system in regards to the credit usage and production varieties. Konya, Ankara and Antalya, in particular, were among the top 10 Turkish provinces with regard to agricultural credit usage; others are also important also for credit and production patterns. The five chosen regions accounted for 15.2 % of the total agricultural credit in 2014 in Turkey (http:// ebulten. bddk.org. tr/ finturk).
In design of the questionnaire, findings from the previous studies were taken into account. In the first part of the questionnaire, farmers were asked questions about their demographic and socio-economic characteristics as well as economic structure of their farms. The questions in the second part were about agricultural credit sources. In the last part, farmers were asked to respond to questions about their usage of agricultural credit. Likert-type scale ranging from 1 to 5 was used for some of the questions in the study such as the degree of satisfaction with credit usage, with 1 showing least and 5 denoting the most satisfaction.
Next, we'll focus on certain structural features and economic indicators of the farms surveyed. Farmers' owned and managed lands was a common pattern in the chosen research areas, with an average of around 92% of the land owned and operated by farmers themselves. The cultivated area of farms across the five provinces averaged between 8.5 to 34 hectares. Average farm land size was 18.6 hectares, of which 13.5 hectares was dry land and irrigated land made up around 5.1 hectares (Table  1) . In terms of educational attainment, which is critical to the adoption of agricultural innovations, farmers in our surveyed areas had mostly completed middle school and possessed the corresponding reading and writing skills. Agricultural production mix showed a wide diversity in the researched areas and included such commodities as wheat, barley, maize, sugar beet, cotton and animal products. Depending on climate and demand conditions, farmers were also growing many kind of vegetables and orchard such as grapes and some fruits. We observed that a large number of farms were managed by all family members, with average population per farm being 4.13. The percentages of female to male farmers in these regions ranged between 46.4 to 53.6%, demonstrating the very important contribution that female workers made to the agricultural activities. In terms of family labor contribution, potential farm labor average was 2.81 and this varied between 2.28 and 3.36 across the five provinces.
The gross production value of farms was composed of 52.97% crop production and 47.03% from animal livestock. Most of livestock had small scale production. The average of agricultural and nonagricultural income was 84.8% and 15.2%, respectively. Agriculture is the second income sources for a few people. The average ratio of net profit to assets was 17.57%. Farm profitability coefficient varied between 14.87 % and 55.88 %, with the average value being 31.72%. Research results showed that the Current, Acid test and financial ratio were 3.5, 2.64 and 6.63 respectively.
It was found that farmers preferred mostly equity capital during the production period at an average rate of 90.8%. Equity capital is safer than others. Some farmers did not prefer external capital because of repayment obligations involved. Some of them also did not want to expand their scale of production. Research results showed that the financing mix across farms was composed of 67% fixed capital, 33% operating capital and 5.3% loan. In the researched areas, while The Agricultural Bank provided 52% of all the loans, private banks accounted for 30.5%, agricultural cooperatives offered 10.5%, agricultural sales and development cooperatives gave 6.3%, individuals, merchants, and dealers' share was 1.2%. Over the years, it is evident that institutional credit sources have become more diverse and crucial in their financing role. It is also certain that there will be more competition in the marketing of agricultural credit in the future. In the last three years, the credit usage among the investigated farms was mostly (68%) for short-term purposes, with the remaining 32% being medium and long-term credit on average. Middle and long term credit, however, should be further emphasized and increased to assure sustainability of agricultural production. In regards to the satisfaction score of credit usage, a little over half of the farmers surveyed (53.6%) seemed content. The bureaucracy involved and high interest rate were found as the most important reasons for dissatisfaction with the agricultural credit usage. According to farmers' responses, if the credit cost and interest rate were to decrease, they would use more agricultural credit. As such, there is more need for subsidized credit both in terms of amount as well as duration.
Table1. Variable definitions and their descriptive statistics
B. Statistical Methods Used
In this study, "Factor Analysis" and "Ordered ProbitModel" were used together. These model have been commonly used in different scientific subjects and studies. In this study, all social and economic data were analyzed using Factor Analysis. It followed a twostep method due to the difficulty of processing the large number of variables (n=90) collected in the survey. The first stage, as applied in many areas of Factor Analysis, resulted in 39 variables which were grouped into 10 factors. In the second stage, the Ordered Probit Model was used to determine the effect of 10 factors on the farmer satisfaction with agricultural credit usage.
Factor Analytic techniques are designed to reduce the number of variables and to identify possible structure in the relationships between variables by classifying them into groups (Rennie 1997 , Buyukozturk 2002 ).
The Ordered Probitmodelis based on theory of profit maximization (McFadden 1973) . In this research, profit maximization refers to farmers' satisfaction with credit usage (see Appendix for detailed mathematical explanation of the Factor Analysis and Ordered Probit model).
DATA ANALYSIS AND RESULTS
Many variables thought to be related to each other are taken into consideration in this survey. Before data analysis, the relevance of data was tested. No relation was found based on a small number of variables using Factor Analysis. First, in order to apply Factor Analysis and obtain reliable results, sample sufficiency criteria must be established. Prior to the extraction of the factors, several tests should be conducted to assess the suitability of the respondent data for Factor Analysis. Based on farmers' responses, 39 variables were grouped into 10 factors (Figure 1 ). After the tenth factor, eigenvalues lose substantial value of the vector. In this case, it is shown that all variables can be explained by 10 factors. Accepted variance value is 74.020 % based on the 10 factors.
Figure1. Screen test criterion
Contribution to variance of the ten factors are 16. The rotated factor loadings and extraction value of each factor are presented in Table 4 . As noted, extraction values have high values (most of them are more than .700). FAC 2 represents farmers' profitability implying that credit has been used effectively and positively contributed to the growth of the farm and irrigated land size. FAC 4 emerges as a significant factor because during the loan review process, all financial institutions especially private banks prefer to give credit to the larger scale farms. As a result, cooperatives and some local financial institutions tend to focus on small scale farms. FAC 6 denotes the important role that credit types and terms as well as the use of agricultural credit cards play in farmers' credit use and satisfaction. Indeed, this relationship is very important in establishing a sustainable credit structure. 2.611736 Coefficient are significant at * α=0.01 ** α=0.05 *** α=0.10 FAC 7 and FAC 8 also contribute in important ways to credit satisfaction, thus farmer's socioeconomic and financial status affect credit decisions and level of credit satisfaction.
Table4. Rotated component matrix and communalities for farms
The marginal effects of the ten factors in explaining farmers' satisfaction with credit usage are shown in Table 6 below. Based on these results, increasing livestock production and farm expenses (FAC 1) is associated with credit satisfaction level. Similarly, FAC 10 shows inverse relation between vegetable production and credit satisfaction. In addition, different agricultural credit sources have a negative effect on the credit satisfaction level. In Turkey, apart from Agricultural Bank which has long offered subsidized credit to farmers, other banks have generally charged high interest rates in their agricultural loans. 
Table6. Marginal effects of all factors over satisfaction of credit usage
CONCLUSIONS & DIRECTIONS FOR FUTURE RESEARCH
Results of this research, demonstrated by Factor Analysis method and Ordered Probit Model, shed light on how Turkish agricultural banks' strategies and decisions are viewed by their target audience, farmers, and their satisfaction on credit usage. Accordingly, it is determined that that the factor with the highest marginal effect is credit card usage and credit willingness (FAC 6). In this research, agricultural credit card is significantly related to credit satisfaction. Nowadays, the usage of agricultural credit card, which is a debit card possessing the properties of both revolving and spot credit with its diversified utilities and maturity structure, is increasing. The main function of these cards is to facilitate the purchase of agricultural inputs and cover the short-term financing needs of farmers (Yildiz&Kocoglu2015).Currently, all banks have introduced agricultural credit card in Turkey.
The return on assets/equity and irrigated land (FAC 2) has emerged as the second most important factor related to credit satisfaction. This is understandable as farmers who have experienced more profitability during any given production season would express increased satisfaction from the use of credit, which enables them to improve their productivity along with expanded irrigated facilities.
There are similar relation ship between livestock and vegetables production (FAC 1 and 10). They have typical character as small scale system and their credit satisfaction level is lower than others. Increased number of owned farms, besides the leased/jointly held land, is associated with increased credit satisfaction levels. This means that farm land size and rate of irrigated land also directly affect the credit usage satisfaction. Our research found age as well as increasing educational level of farmer and their family labor (FAC 7) to have significant effects on agricultural credit satisfaction. Many studies, referred to earlier, have arrived at similar conclusion and their results reveal the importance of further experience, education and entrepreneurial spirit in effective use of credit.
Our findings have important implications for investments and marketing strategies of banks who can use these results for active segmentation, targeting and positioning strategies. Banks are well advised to concentrate on the specific factors that are significant to farmers' satisfaction with agricultural credit as discussed before.
Indeed, there is a need for more communication and coordination in the implementation of credit facilities between farmers and banks. Agricultural development needs financial support and finance sector wants to be more active in the agricultural sector. Both sectors still struggle to meet halfway and search for new strategies to overcome traditional resentments (Wegner 2016) . A new platform or dialogues is needed, the form of which varies from countries to countries. In order to develop such platforms, the socio-economic structure of the agriculture sector needs to be taken into account.
To our knowledge, this is the first study of Turkish farmers' satisfaction with agricultural credit based on survey of five provinces. More research focusing on other provinces would validate the generalizability of our findings. Similar research in other emerging economies would also help shed further light on usage and effectiveness of agricultural credit programs. Given the crucial role of the agriculture sector in the economies of many such countries in terms of value added to their GDP and employment, results of additional research would help improve current programs and help with the design of the new policies by publican private sector lending institutions.
APPENDIX
Factor Analysis posits that is a combination of p unobserved factors (Härdle and Simar 2015):
Where the terms are factor loadings to be estimated and is special factor. To do a Factor Analysis, we need to select an "extraction method" and a "rotation method". There are a number of methods for determination of factors and we used Principal Component Analysis and "Varimax" method in this research (Johnson and Wichern 1992 where y* is the exact but unobserved dependent variable (perhaps the exact level of improvement by the patient); is the vector of independent variables, and is the vector of regression coefficients which we wish to estimate. Y * is unobservable variable and it is assumed that observed Y variables are derived from Y * variables. Note that the mean (x) of y* depends on the explanatory variables contained in the vector x, and therefore the whole distribution shifts when the value of one such variable changes, in a direction dictated by the sign of the corresponding -coefficient. It is clear from the diagram below that such a shift causes a change in the distribution of responses, since the cut-points are fixed (Daykin and Moffatt 2002 ).
In this model, the probability of choosing one to five alternatives (y observed value) are as follows. In order for the probabilities to be positive, 0< 1 < 2 < 3 condition must be realized.In Ordered Probit model, probabilities for farmers to select one of the five alternatives are calculated as follows, using logarithmic maximum likelihood function (Maddala 1983 The log-likelihood function shall now be constructed. Let Pi(y) be the probability that the i-th response is y. This probability is:
where is the standard normal cumulative distribution function. Based on a sample (yi, xi, i=1,…, n), the log-likelihood function is therefore:
The log-likelihood is maximized with respect to the elements of along with the cut-points by an iterative procedure give maximum likelihood estimates (MLEs) of both sets of parameters. Also shown in the second section of output is the Pseudo-R2, which is defined as: 
